To understand the adaptation of grape rootstocks commonly used in major grape production areas worldwide to Florida, where the growing season is hot and humid that favors the prevalence of Pierce's Disease (PD), ten major grape rootstocks were evaluated for their PD resistance and growing performance at the experimental vineyard, Florida A&M University, Tallahassee 
INTRODUCTION
Rootstocks are widely used in viticulture to improve the scion performance in a particular environment. On scion disease protection, Pierce (1905) reported that rootstock variety affected expression of "California vine disease" (later known as Pierce's disease, PD) in grape. Grape rootstock trials in Mississippi showed a large effect of rootstock on vine longevity in a region recognized for high PD pressure (Loomis, 1952 (Loomis, , 1965 Magoon and Magness, 1937) . When Florida hybrid bunch grape 'Blanc du Bois' was grafted on to muscadine, which is relatively tolerant to pests and diseases common in North America (Olien and Hegwood, 1990) , symptoms of PD and anthracnose were reduced (Ren and Lu, 2003) . A preliminary rootstock trail also showed a very promising result in vigor improvement of a relative weak Florida hybrid bunch grape 'Stover'. Utilization of rootstocks, therefore, has been increasingly demanded by Florida grape growers. Grape rootstocks are commonly used in different grape growing regions for Phylloxera and nematode resistance. However, PD, caused by a gram-negative bacterium Xyllela fastidiosa (Wells et al., 1980) , is the primary limiting factor of growing Euvitis grape in the southeast United States. A field evaluation of PD symptoms and overall performance of the major grape rootstocks in Florida would provide valuable information to the Florida grape industry, and other viticulture areas with similar climatic conditions.
MATERIALS AND METHODS
Ten grape rootstock cultivars (Table 2) , ten vines each grown from their own roots, were planted in 5 random replicates at a spacing of 3.66×3.66 m in the spring of 2001. Vines were trained as two-arm cordon with spur pruning canopy management, and were managed with commercial vineyard practice in Florida. The trial was conducted on a flat plot, with sandy loam soil at pH 6.0. The climate parameters are listed in Table 1 
RESULTS AND DISCUSSION

Pierce's Disease
All rootstock vines developed PD symptoms although the severity varied. The least severe PD scores were 'Ramsey' (0.8-2.3 in a 0-5 scale) and 'St George' (1.0-2.2), while 'Freedom' (3.7-5.0), '3309C' (3.0-4.2) and 'O39-16' (2.3-3.8) had the most severe PD symptoms from 2 nd to 5 th growing seasons ( Table 2 ). The PD scores of these rootstocks might be considered as light to severe. The rootstocks with low PD incidence, such as 'Ramsey' and 'St George', were considered as PD resistant rootstocks for the southeast United States. Interestingly, the V. vinifera × V. rotundifolia (muscadine) hybrid 'O39-16' showed a high PD score.
Vine Survival
Notable differences of vine survival rates were observed after three growing seasons. At the end of the growing season of 2003, '101-14MGT', '5BB', and 'Ramsey' showed 100% survival rates, while 'Freedom' and '44-53M' lost 90% and 70% of their original vines, respectively. In the mid-2006 growing season, only 'Ramsey' had all their original vines surviving, followed by '5C' (with 90% vine survival rate), '110R' (80%), and 'St George' (70%), respectively (Table 4) . Unexpectedly, the V. vinifera × muscadine hybrid 'O39-16' showed high PD incidence and vine death rate, as indicated by one third of the vines being lost in the third growing season. In contrast, the native muscadine vines normally have very minor PD symptoms, if there is any at all, and do not have any problem growing under the north Florida conditions.
Vine Vigor
The rootstock cultivars were different in annual shoot length, node numbers per shoot, shoot diameters, and trunk diameters. 'St George' showed largest trunk diameter at the end of 5 th growing season, while '110R' and 'Ramsey' were smaller in diameter (3.3-3.5 cm, Table 3 ).
Correlations between Vine Survival and PD Symptoms
The vine survival rate coincided with PD severity. In general, rootstocks with higher survival rate had lower incidence of Pierce's disease, while the lower survival rootstocks had higher PD rating. '101-14MGT' and '44-53M' were the exception, where both had low PD scores but vine death rate were high (Fig. 1) . Overall, we believe the Pierce's disease contributed the most to the observed vine death.
Recommendation of Rootstocks for Florida and the Southeast US
This six-year field trail showed significant differences in PD scores and survival rates among the ten rootstocks tested. 'Freedom', '44-53M', '101-14MGT', '5BB' and 'O39-16' with low survival rates, appeared not suitable in the north Florida climatic conditions, even though they posses other outstanding horticultural traits, such as grapevine fanleaf tolerance in 'O39-16' and high vigor of 'Freedom'. Among the rootstocks suitable for Florida climates, 'St George' can be used for weak scions, such as Florida hybrid 'Stover', while 'Ramsey', '110R' and '5C' may be used to reduce vine vigor. 10  10  10  9  2  0  0  110R  10  10  9  8  8  8  80  3309C  10  10  5  1  0  0  0  44-53M  10  10  3  0  0  0  0  5BB  10  10  10  7  2  1  10  5C  10  10  9  9  9  9  90  Freedom  10  8  1  0  0  0  0  Ramsey  8  8  8  8  8  8  100  St George  10  9  9  8  8  7  70 261 
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